faces a serious shortage of medical staff. One solution is to introduce US-style physician assistants (PAs) who train for around two years following previous clinical work or a first degree, and perform duties similar to junior doctors. This paper reviews the history and role of PAs, the quality of their work and their likely impact in the UK. A variety of sources were searched to identify suitable studies. The use of PAs in the UK appears to be an acceptable model that could eventually reduce the current skill shortage and provide high quality patient care. Twelve US-sourced PAs currently work in Sandwell, West Midlands. A recent report suggests they have made a substantial contribution to primary care and have improved patient access. For PAs to be successful in the UK, they must be highly regarded practitioners. High quality educational courses must be established to ensure their credibility.
Need for a new type of health professional
The reduction in junior doctors' hours and a shortage of doctors being trained, problems with recruitment and retention of nursing and other health professionals, and the decline in number of applicants to primary care are creating a staffing crisis in the NHS. 2, 3, 8 The problem is even more acute in inner city areas, where a substantial proportion of general practitioners (GPs) will shortly reach retirement age. 3 The possibility of appointing more doctors, mainly in non-consultant grade posts, has been discussed, 6 although the Audit Commission's report, Medical staffing, indicates inadequate opportunity for study and difficulty finding doctors to fill such posts. 9 The first Wanless Report, Securing our future health: Taking a long-term view, suggests that even if the government met all its current targets for increasing doctor numbers by 2008, by 2020 the shortfall to meet levels of demand would still be around 25,000 doctors. 10 It has also been recommended that greater emphasis should be placed on better integration of professional groups and team working, so that human resources are used more wisely. 11 One option for improvement is to introduce a new group of staff -PAs, to function at 'mid-level' between fully trained doctors and nurses. There is much support for this within the UK. 8 Sir George Alberti, past President of the Royal College of Physicians has written that: 12 The time is right to consider a new breed of healthcare professional, the medical assistant, who could take on many of the tasks currently undertaken by doctors and nurses, and free staff for work for which they are trained.
Method
To identify suitable studies, a variety of sources were searched, using the term 'physician assistant' . Sources included various internet sites and search engines, such as Medline, the Cochrane Library, Database of Abstracts and Reviews of Effectiveness (DARE), NHS Economic Evaluation Database (NHS EED) and Google.
Training
In the USA, PAs study for around two years after either a first degree, generally in a life science, or having worked as another type of clinical professional, eg physiotherapist, occupational therapist, or paramedic. Entry requirements and degree qualifications vary, although most courses in the USA are moving to Masters degree level. 13 Training courses follow a biomedical model and resemble a condensed traditional medical course. 8 Most PA students are expected to have 45 months of healthcare experience in addition to their first degree before commencing training. 13 PA graduates are required to pass a national certifying board examination; thereafter, 100 hours of continuing professional development must be completed every two years, along with a recertification examination every six years. 8, 9 A number of PA training courses are being developed in the UK, although it is not yet clear how similar their content will be to courses in the USA. National competencies are being developed to help inform the curricla for these programmes.
History and role of physician assistants
PAs were developed in the USA during the mid-1960s when it was recognised that there was a shortage and uneven distribution of primary care doctors. 14 They initially worked only in primary care. 14 The first trainees were highly skilled military paramedics who, following the Vietnam war, had no equivalent medical role in their civilian life. 14, 15 It is widely considered that PAs make an important contribution to healthcare, 16 and have the potential to decrease doctors' working hours. 17 There are currently more than 50,000 PAs in the USA working in all areas of medicine and 134 education programmes for PAs. 13 Similar professions exist in India, the Netherlands and Canada. 9 Over half the PAs in the USA are women. 18 Most applicants make an early career decision to become PAs, rather than moving from other professions.
PAs perform duties at a similar level to junior doctors and some advanced nurse practitioners, and at patient level are thought to act interchangeably. They have a close working relationship with their supervising physician and within that relationship exercise autonomy in medical decision-making, providing a broad range of diagnostic and therapeutic services within their agreed scope of practice. 8, 14 Although the tasks carried out by PAs vary depending upon area of practice, they typically include: 14 • 13 PAs in the UK are not currently licensed to prescribe. 19 
Physician assistant work settings
Around half of PAs in the USA work in primary care and are responsible for a broad range of tasks. 8 They may, however, work in a wide variety of other healthcare settings, including occupational health, forensic medicine, interventional neuroradiology, cardiothoracic surgery, 9 cardiology (including coronary arteriography), 20 respiratory medicine, gastroenterology (including endoscopic procedures), 21 general medicine, obstetrics and gynaecology, paediatrics, anaesthesia, 22 cancer surgery, 23 accident and emergency (A&E), 24 dermatology 25, 26 (including skin cancer screening 27 ), health promotion, 28 geriatrics, nursing homes, 29 organ procurement, 30 and neonatal intensive care. 31 
Quality of care and physician assistant attitudes
Several studies report that PAs are competent and deliver high quality care. 8 Access to and quality of care is preserved and even enhanced by PAs. 31 It has long been recognised that PAs demonstrate competence and acceptability, 32 making an efficient workload contribution, 33 and they can significantly improve the quality and quantity of A&E care. 34 Patient outcomes are similar to those for resident physicians, 35 and within their scope of practice, PAs have been shown to provide care that is indistinguishable in quality from care provided by physicians. 36 The use of a gerontologist PA in a nursing home setting reduced both the number of hospital admissions and days in hospital. 29 In a survey of 5,000 non-physician employees, PAs expressed the most satisfaction with their amount of responsibility, support from co-workers, job security, working hours, supervision and task variety; they were less satisfied with workload, control over work pace and opportunities for advancement, however. Most PAs were satisfied with pay and fringe benefits. 37
Views of patients
High levels of patient satisfaction with PAs have been recorded in several studies. 9 For many years it has been acknowledged that PAs can enhance patient care and satisfaction. 25, 26 Reaction to PAs is reported to be more favourable among women, better educated patients and those with greatest contact with PAs. 38 A study of patients in an emergency department fast track service reported that patients were very satisfied with PA care, with few willing to wait longer in order to be seen by an emergency physician. 39 PAs, along with nurse practitioners and midwives, have high empathy and low avoidance towards people living with HIV and AIDS. 40 It is acknowledged that PAs have helped to reduce barriers to healthcare access, especially in rural communities. 41 In the UK, there is concern that patients may regard PAs as substandard. However, the interim report for the PA evaluation in the UK indicates that patients appear to have responded well to the role, with no adverse reactions and evidence of satisfaction from repeat patient visits and anecdotal comments. 42 For the scheme to be successful, patients will need to feel that the quality of care provided by a PA is just as good as that provided by a doctor. 4 It is possible that some patient satisfaction would result from PAs being able to spend more time with each patient. 8 
Views of other health professionals
Generally, PAs appear to be regarded as a welcome addition to the primary care team, although some conflicts have been reported. 3, 9, 43 While there is some opposition to non-physicians providing medical care, especially regarding diagnosis and treatment, most physicians who work with PAs like having them on their staff. 14 Much of the opposition seems to be related to an oversupply of physicians coupled with the desire of healthcare organisations to reduce costs. 13, 44, 45 Concerns regarding oversupply do not, of course, apply to the current position within the NHS.
It is essential for healthcare professionals to understand each other's roles and working practices. Although PAs may require an inconvenient amount of physicians' time during their early stages of working, it is claimed that physicians who work with PAs feel that their advantages outweigh their disadvantages. 9
Cost-effectiveness
Although few true cost-effectiveness studies have been found, in the USA PAs are generally regarded as being cost-effective. Physicians and institutions are expected to employ more PAs to provide primary care and to assist with medical and surgical procedures because PAs are cost-effective and productive members of the healthcare team. They can relieve physicians of routine duties and procedures, 46 and thereby free up time for physicians, at a cost of around one-third of a doctor. 47 A study assessing the cost-effectiveness of using a gerontologist PA for nursing home visits (3-4 times per week, alongside an alternation in routine visits with supervising physicians versus regular monthly visits by physicians and family practice residents) concluded that the PA intervention reduced hospitalisation and medical costs. 29 PAs in the same practice setting as residents appear to use resources as, or more, effectively. 48 Family/general medicine PAs are of significant economic benefit to the practices that employ them. 49 Rural PA productivity can be higher than urban, due to the concentration of generalist PAs in rural settings. 50 A report by the American Medical Association suggests that the incentives for employing PAs include an increase in net income and physician productivity, specifically office visits per hour and visits in all settings, both on a weekly and yearly basis. By employing PAs, solo doctors are able to expand the scale of their practices and provide greater access to care. 51 One study, however, concluded that PAs were expensive in comparison to house staff. 31 
Experience of physician assistant care in the UK
There is little experience of PAs being used in the UK. It is thought that a US-trained PA was the first to join a UK PMS practice, in early 2003, in Tipton, Sandwell, West Midlands. 4 A further 11 US-trained PAs have since been recruited to work within Sandwell, both in primary care and A&E departments. An interim report by the Health Services Management Centre at the University of Birmingham looked at two of these PAs working in primary care. 42 The study suggested that the PA role had made the transition from the US healthcare system and had contributed successfully to primary care in Tipton. The PAs had, to a great extent, replaced GP roles in this under-doctored area. The PAs were reported to have made a positive impact on the workload carried out by other members of the practice teams and to have contributed to improvements in access for patients to primary care services. 42 
Discussion
There is every indication that the PA scheme works well in the USA, although there has been some conflict between PAs and physicians as well as concerns about oversupply. In the UK, tensions may be experienced between PAs, doctors and nurse practitioners. PAs appear to be competent, motivated, costeffective and acceptable to patients.
It has been proposed that a PA training scheme would be attractive for asylum seekers who qualified as doctors overseas, and are unable to practise as doctors in the UK. 3 Although this approach might be regarded as a stepping stone to medical practice by some, it might then preclude overseas doctors from achieving the level of medical training to which they originally aspired. Asylum seekers who are doctors are not always informed about available opportunities to qualify as doctors in the UK. 52 The United Examining Board (UEB) course is arguably a better opportunity for overseas doctors as it allows them to make full use of their skills and training. The PA profession should be entered into because of an interest in practising as a mid-level medical provider, not because of an inability to practise as a doctor.
The British Medical Journal published two papers discussing whether the US PA model would meet the needs of the NHS, and also providing an overview of the role of PAs in the USA. 8, 15 The rapid responses from readers were also published. These two papers attracted a total of 24 responses (18 and 6, respectively). These came from a number of UK and US clinicians, and one service user. In all 20 (83%) of the responses supported the introduction of PAs. Two of the negative responses were from the same service user who felt that yet another NHS role would be detrimental to the service; a rural GP from Australia assumed that PAs would become a new class of severely underpaid professionals, which would diminish quality, and a medical student expressed apprehension that there would be insufficient senior doctors to supervise the PAs. The overwhelming number of positive comments mainly reinforced the quality of PAs' work, their acceptability to patients, and the potential for the scheme to reduce workforce shortages.
Conclusion
While much of the available evidence indicates that using PAs would be a useful move, a careful approach should be adopted if this model is to be successful in the UK.
A UK practitioner who functions in a similar way to a US PA will need to be acceptable to other health professionals as well as to patients; neither must perceive them as second-rate undertrained doctors. To assist in this process, high quality educational courses based on national standards of practice and competencies, as well as accreditation schemes, must be established to ensure credibility of this new PA-like profession. It is planned that the UK version of PAs will be able to prescribe following national registration of this new profession.
The use of PAs in the UK appears to be an acceptable model that could drastically reduce the current skill shortage in both primary and secondary care. This highly trained and qualified group of practitioners can provide a high standard of care to patients, as well as help to support the medical multidisciplinary team.
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